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Monitoring Rangeland and Pastures: 
A Rancher’s Approach
Eric M. Mousel, Extension range livestock production specialist 
Alexander J. Smart, associate professor, rangeland management
Record keeping by a rancher is mostly about recording calf 
weights, open cows, and keeping track of diesel fuel bills. 
Tracking changes in rangeland and pasture conditions is 
equally important; these records measure the short- and 
long-term effects of grazing management practices on the 
forage resource. 
Rangeland and pasture monitoring is the collection, analysis, 
and interpretation of resource data to evaluate progress 
toward meeting management objectives. 
Livestock performance often serves as a proxy for rangeland 
and pasture monitoring activities. Tracking weight gains or 
losses should be a component of any monitoring program.  
However, animals can initially compensate under poor 
forage conditions by feeding on lower quality forages and 
using stored energy. As a result, rangeland and pastures can 
deteriorate appreciably long before livestock performance 
begins to suffer. 
Monitoring forage response to grazing is an essential feature 
of any grazing management plan. Without a monitoring 
program that gives you measurable data, it will be difficult 
to recognize the need for management adjustments if 
forage species are not responding under current grazing 
management objectives.
Do your monitoring in areas of the pasture that are 
representative of the total use of the pasture. Locations near 
water sources, stream crossings, fence lines, and mineral tubs 
are generally not good monitoring points because they are 
where livestock habitually congregate. 
You should have at least one monitoring point in every 
pasture; however, it is also important to limit the number of 
monitoring areas so that they can be evaluated in a consistent 
and timely manner.
Monitoring should take place at the same times each year and 
should be repeated at regular intervals. Generally, monitoring 
points should be evaluated between May and October, 
depending on the type of vegetation and the location of the 
monitoring points. 
Three things to remember about rangeland and pasture 
monitoring are that monitoring must: 1) be quick, 2) be 
simple, and 3) provide useful information. If a monitoring 
program does not meet these three criteria, it is not likely 
to be implemented. Ranchers don’t have the extra time to 
maintain complex or time consuming monitoring activities 
over the long term. 
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There are some quick and simple monitoring techniques 
that every rancher can use to effectively monitor changes in 
rangeland and pasture conditions in response to the current 
management strategy. These techniques include: 1) forage 
utilization mapping, 2) pasture use index, and 3) photo 
points.
Forage Utilization Mapping
Utilization is defined as the proportion of the current year’s 
forage yield that is consumed or is trampled and wasted by 
grazing livestock. 
Distribution of grazing livestock and consequently 
forage utilization can vary significantly within a pasture. 
Topography and distance to water can cause some areas of a 
pasture to be overgrazed while other areas are undergrazed. 
Generating maps that identify over- and under-used areas 
within a pasture allow you to make critical management 
decisions based on pasture use.
Forage utilization can be measured in a variety of ways, but 
measuring residual stubble heights of key forage species 
and setting up grazing exclosures are the easiest and most 
effective tools. 
Table 1 indicates the average plant heights of different key 
forage species when approximately 50% utilization has 
occurred. Stubble heights greatly in excess of those in Table 
1 suggest undergrazing of key forage species. Stubble heights 
of key forage species that are lower than those suggested in 
Table 1 may indicate overgrazing of those species.
Table 1. Average plant height to begin and end grazing periods 
(adapted from Undersander et al. 2002).
 Plant height (inches)
Species Start grazing Stop grazing
Tall, cool-season grasses (introduced) 8-10 4-6
  smooth bromegrass, intermediate wheatgrass,
  reed canarygrass, orchardgrass
Short, cool-season grasses (introduced) 4-6 2
  Kentucky bluegrass, crested wheatgrass
Tall, cool-season grasses (native) 6-8 4
  western wheatgrass, green needlegrass
  needleandthread 
Short, cool-season grasses (native) 4-6 2
  Prairie junegrass 
Tall, warm-season grasses (introduced) 18-24 -
  Sorghum/sudangrass
Tall, warm-season grasses (native) 12-14 4-6
  Big bluestem, indiangrass, little bluestem,
  tall dropseed, switchgrass
Short, warm-season grasses (native) 4-6 2
  Hairy grama, blue grama, buffalograss
Figure 1. A grazing exclosure used to assess forage utilization. 
Grazing exclosures allow the comparison of current forage 
use to the current year’s forage production for that site (Fig 
1). After taking stubble heights of grazed key forage species 
outside of the exclosure and heights of ungrazed plants 
within the exclosure, you can then calculate utilization of 
forage by grazing livestock by using the following equation: 
current utilization (%) = inside stubble height – outside stubble height
 inside stubble height
Pasture Use Index
Pasture use indexes provide an effective way to monitor the 
cumulative effects of variables that have the greatest influence 
on how pastures respond to grazing over time (Reece et al. 
2003). By indexing the interactions between grazing date, 
precipitation, remaining stubble height, and fertilization, you 
can come up with a relative use index score that can be used 
as a proxy to evaluate the need for management adjustments.
Use Table 2 for pastures dominated by smooth bromegrass.  
Table 2. Pasture Use Index for smooth bromegrass-dominated 
pastures (adapted from Reece et al., 2003).  
Grazing Date Index
April: spring greenup 0
May: early rapid growth phase     -3
June: late rapid growth phase     -2
July: seed set 1
August: summer dormancy 2
Continuous grazing May - October      -3
Fall: September - October (new tiller initiation for next year)     -2
Precipitation (April through June) Index
Well above average (greater than 25% above normal) 2
Near normal 0
Drought (Less than 75% of normal) -2
Stubble height of key forage species Index
Excellent: greater than 8 inches of stubble 2
Adequate: 4 to 8 inches of stubble 0





Use Table 3 for pastures dominated by western wheatgrass 
and green needlegrass.
Table 3. Pasture Use Index for western wheatgrass-green 
needlegrass-dominated rangeland (adapted from Reece et al., 
2003).
Grazing Date Index
April: spring green-up 0 
May: early rapid growth -1
June: late rapid growth -3
July: seed set 0
August: summer dormancy 1 
Fall: September – October (new tiller initiation) -1
Winter: November – March (true dormancy) +3
Precipitation (April through June) Index
Well above average (greater than 25% above normal) 2
Near normal 0
Drought (less than 75% of normal) -2
Stubble height of key forage species Index
Excellent: 4 to 8 inches of stubble +2
Adequate: 2 to 4 inches of stubble 0
Poor: Less than 2 inches of stubble -2
Grazing date
 Record the index value that corresponds with the month 
the pasture was grazed. If grazing covers more than one 
month, add the index values of those months together.
Precipitation
 Record the index value that corresponds with the 
precipitation levels that occurred through the calendar year.
Pasture stubble height
 Record the index value that corresponds with the average 
stubble height of key forage species after the final grazing 
period.
Fertilization (Table 2 only)
 Record the index value that corresponds with whether 
the pasture was fertilized in the current year or not.
Calculating the Index Score
Using the pasture scorecard in Table 4, add up the index 
values from each of the three or four categories to get a 
pasture score. Pasture scores can range from -9 to +10. 
Management Adjustments
The objective is to avoid management practices that result in 
negative pasture scores.
 (-) If pasture score is negative, the time that the pasture 
is grazed next year should be changed. If pasture score is 
negative 2 years in a row, the time that the pasture is grazed 
next year should be changed and stocking rate should be 
reduced to aid in recovery.
 (0) If pasture score is zero, the time that the pasture is 
grazed next year should be changed, but no stocking rate 
adjustments will likely be necessary. 
 (+) If pasture score is positive, the time that the 
pasture is grazed next year should be changed, but overall, 
management practices are sufficient to sustain long-term 
forage production and animal performance.
Table 4. Pasture Use Index scorecard
Pasture Use Index
Scorecard
Grazing Date Precipitation Utilization Fertilization Pasture Use Index
Pasture Score + Score + Score + Score = Score
Photo Points
Identifying and permanently marking visual reference 
points throughout a pasture and taking an annual photo 
from the same location is another effective way to monitor 
management effects on rangeland and pasture (Rasmussen 
et al. 2001). Photos can be a close-up of a specific plot in a 
pasture or a landscape photo that includes a landmark so the 
photo can be repeated annually (Fig 2).
Figure 2. Landscape view of pasture use at a photo point.
Figure 3. A permanently marked plot frame at a photo point.
Using plot frames to mark close-up photo points can be easily 
achieved by making a plot frame out of PVC and driving 
stakes into the ground so you can put the frame in the 
same place every year (Fig 3). Using other monitoring tools 
in combination with photo points can aid in interpreting 
changes observed in your photographs over time.
Conclusions 
It is important when conducting monitoring activities on 
rangeland and pastures to keep adequate written records and 
photos of your monitoring points so comparisons can be 
made over a long period of time. Using these three simple 
monitoring tools can aid ranchers and grassland managers 
in determining the true effect of management on their forage 
resources. Once the effect of current management strategies 
has been identified, adjustments to management can be made 
accordingly.
References
Rasmussen, G.A., M.P. O’Neill, and L. Schmidt. 2001. 
 Monitoring rangelands: interpreting what you see. Utah 
 State University Cooperative Extension Service. Utah 
 State University, Logan. NR 509.
Reece, P.E., W.H. Schacht, and J.D. Volesky. 2003. Sandhills 
 defoliation response index system: a decision-support 
 tool for optimizing grazing management. University 
 of Nebraska Cooperative Extension Service. University 
 of Nebraska, Lincoln. NE 68583. 
Undersander, D., B. Albert, D. Cosgrove, D. Johnson, and 
 P. Peterson. 2002. Pastures for profit: a guide to rotational 
 grazing. University of Wisconsin Cooperative Extension 
 Service. University of Wisconsin, Madison. A3529.
This publication can be accessed electronically from the SDSU College of Agriculture & Biological Sciences 
publications page at http://agbiopubs.sdstate.edu/articles/FS940.pdf
South Dakota State University, South Dakota counties, and U.S. Department of Agriculture cooperating. South Dakota State University is an Affirmative Action/Equal Opportunity Employer and 
offers all benefits, services, education, and employment opportunities without regard for race, color, creed, religion, national origin, ancestry, citizenship, age, gender, sexual orientation, disability, or 
Vietnam Era veteran status.
Pasture Use Index
Scorecard
Grazing Date Precipitation Utilization Fertilization Pasture Use Index
Pasture Score + Score + Score + Score = Score
